ABSTRACT. Contamination by recent carbon and the turnover of organic matter make dating of ancient soils difficult. In order to isolate the oldest organic fraction of sediments, two main extraction methods were previously proposed: 1) alkaline solubilization of humus that separates humins, humic acids, and fulvic acids, and 2) successive hydrolyses that solubilize increasingly resisting products. Both preparation methods were tested on the same actual or fossil soils of different pedologic types from five geologic profiles on which other chronologic data are available.
INTRODUCTION
Radiocarbon dating of ancient soils is, in general, complicated by contamination with recent organic matter; the ages deduced from the 14C activity of the total soil carbon are, therefore, too young. Contamination is mostly derived from plants growing on the soil surface, and must be removed if a true 14C date is to be obtained. Unfortunately, the classic pretreatment with dilute alkali, which is quite efficient in removing recent material from specimens of charcoal or wood, is not adequate for eliminating such contamination from soil specimens. A fractionation technique, capable of separating the oldest components from the soil mixture, is needed. Dates so derived might then be considered representative of the age of soil formation. Such fractionations must first be applied to soil samples of different types and of known ages, in order to determine the reliability of the method.
Organic matter in soils
The accumulation of vegetal remains, wood, leaves, and roots, in the soil produces a continuous supply of fresh organic matter which then undergoes a series of chemical processes leading to the release of oses, proteins, and lignins. These organic components have different degradation cycles described by Paul (1970, fig 1) . The oses and proteins are, for the most part, quickly mineralized, although a small quantity may remain fixed to the soil clays. Soon, only the lignin remains. Its longer decomposition cycle is due to polymerization of phenolic structures leading to fairly stable molecules known as "humic fraction". Therefore, the soil contains a series of components of differing ages, whether or not the supply of fresh organic matter is constant.
Fractionation procedures
Although the structures of these components are reasonably well known, single substances corresponding to a determined step in the biologic transformation are not isolated in the procedures used. Rather, groups of substances are separated according to their chemical characteristics.
Before the samples were fractionated, they were prepared by various pretreatments to eliminate most of the free organic matter. These included decarbonation, flotation, stirring and decantation, and sieving to separate samples of different grain sizes. The prepared samples were then fractionated by one of the following methods:
Alkaline solubilization. The solubilization of humus using sodium hydroxide (Perrin, Willis, and Hodge, 1964) or pyrophosphate (Tate, 1973) Degradation of the vegetal components and formation of the organic matter in soils (after Paul, 1970 figure 8 . Relative apparant ages of the fractions obtained by alkaline extraction seem to depend on soil type: humine fraction is "older" than humic acid in acid soils from Le Pilat, whereas the reverse is observed in fractions from the basic soils from Chambolle and sometimes at Sergines.
The total soil extract may date between these fractions (Le Pilat) or may give the oldest apparent date (Sergines, level 3) . Without adequate acid hydrolysis fractions from Chambolle soils, we are unable to compare this method for different soil fractions. We can only suggest that the more resistant to acid hydrolysis, the older the apparent date of the fraction. In three cases, the oldest dates were obtained on the final residue, which may be considered the least unreliable of these fractions whatever the pedologic soil type.
CONCLUSION
Our results suggest that most fossil soils cannot be dated by 14C measurements of components of their organic matter obtained by our fractionation techniques. Except for truly fossilized soil underlying an impermeable layer, a continuous process of organic turnover occurs in soils although often very slowly. Recent carbon is continuously incorporated into the organic matter and is found in any separated fraction, as was previously shown by Scharpenseel, Ronzani, and Pietig (1968 Comparison between 14C apparent ages of soils and the presumed true ages of the sediments.
